laboratory equipment, which the clinical IVF centre could We performed a prospective randomized clinical trial to avoid by transport-IVF. However, there have been only few investigate whether long distance oocyte transport prior reports in the literature on transport-ICSI (De Sutter et al., to an intracytoplasmic sperm injection (ICSI) procedure 1995; Roest et al., 1995a) , and all are case reports or retrospectinfluences fertilization rates, embryo quality and/or embryo ive analyses. Even though the clinical results of transport-IVF implantation rates. After informed consent, 100 infertile have proven its feasibility, there have been no randomized couples booked for ICSI treatment were randomized into controlled trials comparing a transport-setting to 'in-house' two groups. In group 1 (n ⍧ 50), patients were stimulated IVF. Therefore, we set up a prospective randomized observaand monitored in Rotterdam (The Netherlands), and oocyte tional study, to investigate the possible effects of transport of retrieval, ICSI procedure and embryo transfer took place the oocytes on the laboratory and clinical results of ICSI. in Gent (Belgium). In group 2 (n ⍧ 50), patients were stimulated, monitored and punctured in Rotterdam and Materials and methods the oocytes were transported in their follicular fluid in an At the Zuiderziekenhuis, Rotterdam, The Netherlands, all patients isothermic transport box to Gent, where the ICSI procedure that were booked for ICSI treatment were offered the possibility to and the embryo transfer took place. In both groups the take part in the randomized prospective study. All of them had been stimulation and monitoring regimen, puncture technique, excluded for routine IVF treatment because of extreme male infertility laboratory conditions and transfer policy were identical. In (Ͻ1ϫ10 6 spermatozoa/ml in the ejaculate and/or a morphology of both groups, the number of fertilized oocytes (7.13 ⍨ 0.65 Ͻ5% according to strict criteria or a recovery of Ͻ500 000 motile versus 5.53 ⍨ 0.60, P ⍧ 0.08), the number of transferred spermatozoa) or when a previous IVF attempt had led to total embryos (2.36 ⍨ 0.09 versus 2.40 ⍨ 0.11, P ⍧ 0.87) and fertilization failure with at least five oocytes. After informed consent, the embryo implantation rate [20/113 (17.7%) versus 19/ 100 patients were randomized into two groups. A minimization 103 (18.4%), P ⍧ 0.89] was similar. In group 1, the number procedure was performed for age (Ͻ35 or Ͼ34 years of age) and indication for ICSI (extreme oligoasthenoteratozoospermia or total of retrieved oocytes was higher (10.83 ⍨ 0.95 versus fertilization failure after routine IVF). in-vitro fertilization (IVF) centre to a central IVF laboratory was performed in the IVF centre of Gent.
c n ϭ 48.
The main outcome measures of this study were fertilization rates d n ϭ 47.
after ICSI, embryo quality and implantation rates of embryos obtained e n ϭ 43.
by ICSI in the two groups.
f n ϭ 42.
Figures in parentheses are percentages.
Differences of 10% for fertilization rates and 5% for implantation rates were considered to be clinically relevant. The average fertilization score of 70% after ICSI in our centre was the starting point for calculation of the sample size. In order to be able to demonstrate a presence of the extruded first polar body. In group 1, 1.81 Ϯ 0.31 oocytes (16.7%) were germinal vesicle or metaResults phase I oocytes and could not be used for ICSI, compared to 1.35 Ϯ 0.30 oocytes (16.0%) in group 2 (P ϭ 0.11). FertilizaDue to the minimization procedure, the mean age of the patients from both groups was comparable (Table I) . Six tion results are listed in Table II . Embryo quality was scored 40 h after the ICSI procedure according to the scoring system patients from group 1 and one patient from group 2 had no ovum retrieval because of a poor ovarian response. These described by Puissant et al. (1987) . The mean number of excellent ϩ good quality embryos (score 5 and 4) per pickpatients were excluded from the study. In one patient from group 1, the stimulation was interrupted because of a high risk up was significantly higher in group 1 (4.63 Ϯ 0.49 versus 2.98 Ϯ 0.38, P ϭ 0.02). The ratio between the number of for severe ovarian hyperstimulation syndrome. In group 2, one more patient was cancelled because of destabilized diabetes excellent ϩ good quality embryos and the total number of embryos was also significantly higher in group 1 (excellent ϩ mellitus type I. Therefore, a total of 48 patients in group 1 underwent oocyte retrieval, and 43 patients in group 2. In one good quality embryos: 222/342 (64.9%) in group 1 versus 125/235 (53.2%) in group 2, P ϭ 0.004). Similar results were patient from group 1, the fresh embryo transfer was cancelled for risk of severe ovarian hyperstimulation. All embryos were obtained when the number of excellent quality embryos (score 5) between the two groups or the total embryo scores (sum of cryopreserved for a later transfer. This patient was excluded when pregnancy and implantation rates were calculated.
the individual scores of all obtained embryos) were compared (Table II) . The data on the embryo transfer and quality of With the standard stimulation protocol as described above transferred embryos can also be found in Table II . The number oocytes remained trapped inside a blood clot and may have been overlooked, giving an additional explanation for the of embryos available for cryopreservation was significantly higher in group 1 (2.70 Ϯ 0.45 in group 1 versus 1.44 Ϯ 0.37 lower number of oocytes in the transport group. Although fertilization rates and embryo implantation rates in group 2, P ϭ 0.03).
In group 1, 13 pregnancies were obtained compared to 18 were similar in both groups, a significant difference in embryo quality was observed. This difference was evident on comparin group 2 (pregnancy rate per cycle 36% in group 2 versus 26% in group 1, P ϭ 0.28; pregnancy rate per transfer 43% ing the total embryo score per patient, the mean score per embryo, the mean number of good quality embryos per patient, in group 2 versus 28% in group 1, P ϭ 0.14). In group 1, seven of the 13 pregnancies were twin pregnancies. However, the mean score per replaced embryo as well as the number of embryos available for cryopreservation. This constant finding three of these were vanishing twins. All other pregnancies in group 1 were ongoing singletons. In group 2, only one twin indicates that irrespective of the number of oocytes, embryo quality might be affected by long distance oocyte transport. pregnancy occurred and five of the 17 other pregnancies ended in a first trimester miscarriage. Overall, 19 out of 103 replaced Even though the clinical results in terms of pregnancy rates and embryo implantation rates were not different, further embryos (18.4%) implanted in group 2, compared to 20 out of 113 (17.7%) in group 1 (P ϭ 0.89). The 'ongoing implantainvestigation of the effect on embryo quality is warranted.
In conclusion, this randomized prospective study demontion rate' (number of evolutive gestational sacs/number of replaced embryos) was 14/103 (13.6%) in group 2 and 17/113 strates that long distance transport of oocytes before ICSI does not influence fertilization rates, pregnancy rates and embryo (15.0%) in group 1 (P ϭ 0.77).
implantation rates and provides a good model of co-operation between clinical IVF centres and fully equipped IVF Discussion laboratories. From our data it appears that transport of oocytes over a large distance can be performed without compromising the clinical References results of IVF/ICSI. Transport of oocytes from a clinical IVF Balet, R., Mehta, J., Lower, A. et al. (1995) of the greatest benefit for both centres as well as for the Roest, J., Verhoeff, A., van Lent, M. et al. (1995a) Results of decentralized patient. Our data also demonstrate that a clinical IVF centre in-vitro fertilization treatment with transport and satellite clinics. Hum. Reprod., 10, [563] [564] [565] [566] [567] can dispense with any laboratory facilities. Indeed, in the Roest, J., Verhoeff, A., Coetsier, T. et al. (1995b) Oocytes -will travel? Fertil. reported transport-setting no oocyte identification, washing or the punctures were not performed by the same operators. In Rotterdam the oocyte retrievals were performed by residents from the Department of Obstetrics and Gynaecology, who rotated in the IVF programme for about 1 day every week whereas in Gent the oocyte retrievals were performed by team members of the IVF centre. Less expertise in follicular aspiration could therefore be one explanation for the lower number of oocytes obtained in Rotterdam. On the other hand, some oocytes might get lost at the time of identification of the oocytes after transport. Indeed, even when heparin is added to the follicular aspirates, blood clots are often present at the bottom of the vial, making it difficult sometimes to dissect the oocyte out of this debris. It is therefore possible that some
